Adhesion of metastatic, ras-transformed NIH 3T3 cells to osteopontin, fibronectin, and laminin.
We previously reported that H-ras-induced metastatic ability in murine NIH 3T3 cells is accompanied by increased expression of osteopontin (OPN). OPN is a secreted phosphoprotein that contains a GRGDS amino acid sequence, suggesting adhesive function, but the function of OPN in tumor cells remains poorly understood. Here we report that PAP2 cells (ras-transformed, metastatic NIH 3T3 cells) adhere and spread on OPN-coated substrates, while NIH 3T3 cells adhere and spread poorly on OPN. A similar pattern was seen for adhesion to laminin, while both cell lines adhered equally well to fibronectin. Adhesive interactions to OPN, laminin, and fibronectin were specific and were blocked by GRGDS (but not control GRGESP) peptides. The kinetics of adhesion to all three substrates was examined. Maximum adhesion was observed at 30-60 min, with reduced adhesion thereafter. We also purified metabolically labeled [32P]OPN secreted by PAP2 cells. Labeled OPN bound better in solution to PAP2 cells than to NIH 3T3 cells, and binding to both cell lines was blocked by GRGDS peptides, results that are consistent with the adhesion and spreading of these cells to OPN-coated substrates. Malignant PAP2 cells thus not only secrete increased levels of OPN, relative to NIH 3T3 cells, but also adhere better to this protein. While the target of OPN secreted by tumor cells is not known, our results raise the possibility that tumor cells that secrete OPN may also bind this protein and that this binding may function in autocrine-type signal transduction important to malignancy.